ALG&                              in
Schramm in America, working with pure cultures of
algae, tried for ten years to establish the fact of nitrogen
fixation, and failed completely; more recently Wann has
extended Schramm's work, and claims to have proved
indisputably that, given media containing nitrates as a
source of nitrogen and a small amount of glucose, the seven
species of algae tested by him fixed atmospheric nitrogen to
the extent of 4-54 per cent, of the original nitrogen content
of the medium. So important a result needed corroboration,
and Wann's experiment, with some slight improvements,
was therefore repeated at Rothamsted last summer.
This work has not yet been published, but in the whole
series of ninety-six cultures, with four different species, each
growing on six different media, there is no evidence that
nitrogen fixation has taken place; but there has been a
total recovery at the end of the experiment of 98*93 per
cent, of the original nitrogen supplied. On the other hand,
a flaw has been detected in Wann's method of analysing
those media containing nitrates, sufficiently great to account
for the differences he obtained between the initial and
final nitrogen content of his cultures. Hence, though one
hesitates to say that the algae are unable, given suitable
conditions, to fix atmospheric nitrogen, one must admit
that no one has yet proved that they can do so.
It is far more likely, however, that the experiments of
Kossowitsch and others throw more light on the relation
of soil algae to nitrogen fixation. They affirm that greater
fixation of nitrogen is effected by mixtures of bacteria and
certain gelatinous algae than by nitrogen-fixing bacteria
alone, and that the addition of algae to cultures of bacteria
produces a stimulating effect only slightly less than that of
sugar. It is probable, therefore, that the algae, in their
gelatinous sheaths, provide easily available carbohydrates
from which the bacteria derive the energy essential to their
work, and that nitrogen fixation in nature is due to the
combined working of a number of different organisms rather
than to the individual action of single species.